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“We use scenario planning to 
rehearse the future to avoid 
the management surprises” 

  



  
 “Finally, the park system is going to scenario 

planning and seeing what places will be the most 
vulnerable and how to adapt. The new visitor 
center for the USS Arizona in Pearl Harbor is 
designed for a three-foot sea-level rise, as an 
example.” 

Jon Jarvis, The Big Outside Blog, 12/21/2011 

 











  
Implications  Nested Scenario 2: Acid Wash/Big 

Problems, Big Efforts: “Acid Reflex”  
  

Natural Resources 

• benthic community decline ,  food web shift,  local 
extinction, mass redistribution,  coastal erosion, 
unknown glacial dynamics  

Cultural Resources  

• flooding and wave action , loss of known historic 
sites,  loss of historic record (undiscovered sites)  

Subsistence  

• Loss of fish, game, “revenue” (community asset) , 
Shift in way of life,  Search for surrogates  

 

f 

 



  
Implications (continued)  

 

Socioeconomic  

• Questions of prioritization re: private vs. public aid , 
livelihoods stressed, leading to industry shift (tourism, fishing) 

Facilities  

• Increased risk of flood/mudslide/erosion effects on structures, 
access to roads and trails more frequently compromised,   …. 

Communication  

• media/public involved at every step, need for a highly evolved 
communication network, potential misaligned message 
delivery  

 





   
Research and Information Needs  

 

• Overall, more robust monitoring and research  

• Acidification research  

• Alternative energy/ alternative facilities research  

• Exploratory husbandry  

• Glacial monitoring  

• Robust benthic, fish, seabird, mammal monitoring  

• Mapping of cultural resources  

• Coastal engineering  

 
 



  

Important Management Actions  

 

• Mission Statement evolution  

• Removal of artificial barrier between 
research/monitoring/management loop  

• Fostering public/private partnerships (e.g. ecosystem 
cooperatives/LCCs)  

• Protecting and providing access to sacred cultural sites  

• Comprehensive risk assessment for roads, bridges, trails, 
structures  

• Temporary/portable facilities  

• Species specific mitigation planning (economic driver species)  

• Foster transitional community coping mechanisms  

• Synchronize public/private education and outreach  
 







 





Adaptation 



  

  

Chugach - Kenai 

Climate Vulnerability Assessment 

University of Alaska, Anchorage 

Chugach National Forest,   State and 

Private Forestry 

Kenai National Wildlife Refuge 

Forest Service Research - PNW 

Kenai Fjords National Park 

USGS Climate Science Center 
 



C Pat and Greg Hayward 

 

 

Project Purpose: Assess vulnerability of key ecosystem 

services, economic sectors, or conservation targets 

 

 

 

 

 

Useful to managers – set adaptation priorities 

 

Useful to constituents – make business decisions 



 

 

Coasts and Sea-scapes  Tourism, productive systems 

 

Snow and Ice  Snow sports, visuals, hydrology… 

 

Culture and Infrastructure Integrating team using results 

from other teams. 

 

Salmon A defining ecological service of the region 

 

Vegetation and Species  Integrate -- biome shift, tree  

species shifts, dominant ungulates, invasive species. 

Five Emphasis Areas 







      

Changing the 

Conversation 

about Climate 

Change 



Pilot Sites/Areas 

 
 
Partner Sites for Place-Based CCEP 

Kenai 
Peninsula 

Puget 
Sound 

 Northern 
Colorado 

D.C. 
Area 

South  
Florida & Keys 

Place-based Climate Change  
Education Partnership 



CCEP Sites 

Discover current activities at each site 

Identify barriers & opportunities for collaborating 
and communicating about climate change 

Identify issues & impacts to be communicated 

Integrate ideas for place-based climate change 
education/engagement strategy! 

Project Objectives 

✔ 

✔ 

✔ 



Audience Research Results 
Staff & Visitor Surveys 

We asked the Staff: Are Your Visitors  
Concerned about Climate Change? 

 

13% 

32% 

39% 

8% 

1% 

Not Concerned Slightly Somewhat Very Concerned Extremely Concerned



Audience Research Results 
Staff & Visitor Surveys 

Then we asked the Visitors: How  
Concerned are You about Climate Change? 

 

8% 9% 

27% 

34% 

22% 

Not Concerned Slightly Somewhat Very Concerned Extremely Concerned



Audience Research Results 
Staff & Visitor Surveys 

Should the National Parks and National Wildlife Refuges 
be Communicating about Climate Change with Visitors? 

 

4% 
8% 9% 

25% 

87% 

67% 

Agency Staff Visitors

No Undecided Yes



Audience Research Results 
Visitor Surveys 

Are you willing to change your behavior during your 
visit to help reduce the impacts of climate change at 

this place? 

Extremely 

Willing, 
29% 

Very 
Willing, 

38% 

Somewhat 
Willing, 

24% 

Slightly 
Willing, 4% 

Never! Not 
at all!, 5% 



Elements of the Kenai COP Project 
(Changing Landscapes)  

Regional COP Coordinator  (incl travel and admin support costs) 

 

2-3 Interns to Support Project Needs 

 

Developing Kenai Ranger Climate Change Hub  

 

Scoping, Development and Evaluation of Training Modules for Agency 

and Partner (Guides, Visitor Services, Community) Staff  

 

Scenario Planning Workshop for Kenai Peninsula Communities 

 

Development of a Social Media Application for Sharing Climate Stories 

 

Climate Education Programs for Youth Education  



Kenai Peninsula Climate Change 
Partnership 

• Kenai Fjords National Park 

• Kenai National Wildlife Refuge 

• Chugach National Forest 

• Kenai Watershed Forum 

• Kenai Peninsula Borough?? 

• Seward, Soldotna, Kenai, Homer, Nikiski, Pt. 
Graham, English Bay, Seldovia… 



Assateague Island National Seashore 

Established in 1965 
 

…to preserve the outstanding Mid-Atlantic coastal resources and 

natural ecosystem conditions and processes upon which they 

depend while providing high quality resource-compatible 

recreational opportunities. 
 

 

 



  
Climate Variable General Change Expected Confidence Level 

Temperature Increase, but not uniform Virtually certain 

Precipitation Probable decrease in total annual precipitation Low 

Sea Level Increase Moderate 

Drought  A modest increase in drought frequency in the warm 

season 

Moderate 

Snow cover Increase in snow-free days; decreased snow 

accumulations 

High 

Length of growing season Increase High 

Extreme Events: Temperature Warm Events Increase / Cold Events Decrease Moderate to high 

Extreme Events: Precipitation Possible decrease of frequency of heavy rain, but 

countered by rise in intensity.  

Low to moderate 

Extreme Events: Cold Season 

Storms 

Increased intensity. Low to moderate 

Extreme Events: Warm Season 

Storms 

Increased intensity; possible decrease in frequency Low 

  

  









Trish Kicklighter – Interview - 2011 

• ASIS is on the front lines of CC 

• We’re one storm breach away from the tipping point 
at which the entire islands breaks up 

• CC is overarching to all our planning 

• What we have now is not what we’ll have in 20-30 
years 

• What we do for future managers… 



ASIS Management Actions 

• Incorporate SP into ongoing GMP Process 

• Rollout a Public Outreach Piece for SP  

• Need to Monitor Groundwater – new protocol 

 

• Two New Rules (No Regrets) 

– No more pavement on the island 

– Any new infrastructure on island must be portable 











“Best Practices” Management Actions Common 
and Applicable to All Scenarios  

Resiliency  

• Make Climate Change an organizing principle 
for park priorities.  

• Reduce stressors: control invasives, restore 
disturbed areas.  

• Coordinate emphasis on inventory and 
monitoring of both social and natural systems. 
  

 



“Best Practices” Management Actions Common 
and Applicable to All Scenarios  

Research and Study  

• Safety and access changes.  

• Role of natural variability.  

• Park relevance with public and visitors under 
changing conditions.  

• Consider park mandates and enabling 
legislation under changing conditions.   

 



“Best Practices” Management Actions Common 
and Applicable to All Scenarios  

Capacity Building  

• Enhanced communication technology.  

• Promoting climate change literacy: global vs. local 
impacts and implications.  

• Build true interagency cooperation and collaboration 
with stakeholders. Consider structuring a 
coordinating entity to deal with the impacts of 
climate change (include agency, state, tribal, NGO’s). 
  

 



 



Questions? 





“Best Practices” Management Actions Common 
and Applicable to All Scenarios  

Indicators to Monitor  

• Relative sea level rise  

• Geomorphology  

• Species changes  

• Groundwater  

• Landscape level changes  

• Migration phenology   

 



 Climate Change Education Partnership (NSF – CSU, 
NPCA, NPS, FWS) 



Kenai Peninsula Climate Change Education 
Partnership -  (NPS, FWS, NPCA, USFS, 

KWF) 



Southwest Alaska Network (SWAN) 



SWAN Parks and Sites 

Aniakchak 
Lake Clark 

Kenai Fjords 
Katmai 



Selected Drivers (Coastal) 

  Selected drivers to 
explore: 
 
Acidification:  

Temperature:   

Storms  

Precip   

 Climate Drivers (or, “Scenario Drivers based on Climate”) Uncertain High 
certainty 

Important 

Temperature X  X 

Precipitation X  X 

Freeze-up  X  

Length of growing season  X  

Sea Level X   

Water availability X   

Relative Humidity X   

Wind Speed (separate from Aleutian Low) X 
(duration) 

X 
(increase) 

 

PDO X   

Extreme Events (temperature)  X  

Extreme Events (precipitation) X X  

Extreme Events (storms)  X X 

 Additional drivers introduced by the 
group: 
•  Ocean Acidification 
•  Salinity (onshore/near shore) 
•  Aleutian Low 
•  Extreme Event (wind) 
•  AK Coastal Current 













 







Audience Segmentation in Parks & Refuges 
 

29% 
 

21% 
 

20% 9% 
 

15
% 

7% 

Jan - Dec 

2011 
n = 4,136 




